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Wit. 

mmMm%.<r> ai:^3fi-^*» tymmm ^mith <m 
mM%yyyxn-^)vm.y ^ )V9^m.(^'m.(r>^ «y 

7-rt (nfm(r>m.^^m.x^mhm-^mmiLfi 
c h ^ #i! t mm. 3 im<r>mwimm.. 

[00013 



mmzmth. 

[00023 

tzm^^f'<'-i^^)V]yxr^yxmit l , <^fi^ ffs 

V'>i5»9>|)PRML (Partial Response Maximum Likelih 
ood) liiUfm^^iytlh, ClcOPRML^ij^-C-T-^^ 

^\^thtz>sbi<zii. n^^ixfzitn^^m^zn-^^^iv 

vxir.yxmitfhmmimm. 'm.^ntzr—^^.z 

n^tm^mmmmm^^immttx. mm^ 
^utxmMti, 

[ 0 0 0 3 3 07 M*<7)yN- ^ X:^mScon± 

im!m^<^yr:i'yi'mx$)i. ii7{:iov^-c. mmi 
mmi)-^n±^tifzM±im i a. n-ay^ ay^ 

if 2t^i>V^•C^^->'^;^^:^^K>'X^b$i^l.. W<t^ 
tLfzimU. AD^^(ADC) 3Ci>l->tS4T- 

[00043 UMm^A \mm^ 3 ^ ^ -^f 5 a^i $ 
^z^shXo. m^<r>^m^zm\^xmmm\,zim^imnA 

)vvxiicyx{,zi:hm^nmi)^h t'^ t'ryi-:?' 'J XAtc 
[00053 -:^r. m*-fWi^4{4{iffil^ii^ailil8S9 

ai:ft-ri.. mmmmmQi,i. da^j^ (dao 

1 2tCt>V^'C¥)t$ixTffeii)i«[MJWi#l 3*i^»4> 

ill., m^mmMmmi 3(4. ^^iStit^iidiJi 

(VCO) l4^;A:>J$iil., ■5r^^i^iS^^ig01?&l4 

immmmMmm^i3<r>mmzmttzWiwm:-mt 

<7)/>:i6<7)i?n«y^7fcLT!l§ji$iil.. ^.I-C. AD^m 

#s3, -fiffii^ni^tfJislSSQ, DA^mni 1 . )V-ry 

PLL (Phase Lociied Loop) |I1SSS:S^L-T*5 "9 . ^ 
o-y:?fi^l 5{4S4$iutT-:?(wfi[ffl|S|SBt3t:?n 

[00063 m±^^ffiB!c*3 cktA'ijmcJ: "9 , il7t:^L 

m^^iEm^zji-iy^jvvxr^yxmitthmimim 
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[00 07] ^jo, <I<7)J:d^PRML:6-5eicj:l,S4 
fi#c7)5Jiac7)fi?iJ(i, mUf. J.D.Cokerffil^. "Implemen 
tation of PRML in a rigid disk drive", IEEE Transa 
ctions on Magnetics. Vol.27. No. 6 (1991^11^) 

[00 08] tc^T'. mi ^z^-i^tM^<m^'^^% 

m U^-mm-t ^tLtz i 0 1 t'm^7 

o >y i?fi^ 1 5 ^^-c'i . cfc •) imm^^- ^ t 

Mtl.^affi|5)«S*^^Tt. PRML:^5«:tzj:§T-^S4 

^^cOffij^cfc 0 . S±fi^^!Lag|5S:ll8lC^-rmt'^31 
[0 0 0 9] dSJi:. mk(n)\-YT ^ X9'^m-<^M^ 

[GO 1 0] S8t^iV^T{i. M^ie^s«*j&^^>s^§ 

-t 3 3 { j:® JEE^ r? 7 ^ -f ' 1 6 A:*] § ii . 

[0011] 3 if 1 6{i. itm-b^i^mi^ ^ 

t-m*^kfi^3 3 ^mti. mm^e ^tatti . ^ 
mhmi.tzh(r>x'hh. 

[0 0 12] )iJ£-f 35-f-ri 6<7)1i{£0iJJ|2| 

18. 19. 20. 2 i^zx 'oimmm^tih, imm 

l?S2 2(i. M*^lifi^3 3WMC(-2)^*t:i., 

f^igtisiss2 3{4. mmmmis<7)iiiMzimc(-i)m 

ISC (0) ^ . m.m^ 2 5 {4S@(II8& 2 0 (D\i!,-h\,zmi 

C (1) S: . f*iclHlS& 2 6 (4iijiiniS& 2 1 coai:>] \.zm.c 



(2)5-eix-fii«tTttJ:^3t-l.. JoS[(llil&2 7{J:. ^it 
Illi?&2 2-2 6oai^l(0jgft^*i^>. ^-ftm-^e i: LT 

1 0 0 1 3 1 mm^^^mmmm,2 s\,zhKn^ 

fih. 3i^5$^Jffll|lISS2 8{4. fMlIlSS2 2tz^tTf^ft 
C (-2) i:mt^ -y r^mm 2 9 a S: iiitsti> . 

jij55©jpiHis§ 2 8 {i. imm 2 3 Lx imc (-d 
^^-f nmm^- 2 9 b ^ . minis 2 4 LT 
f^icc (0) 5 ^t- ^ 'y nmm^ 2 9 c ^ . {^i[iaiM 2 
5 t-cf^mc (1) ^mt^ yrmmim 2 9 d sr . 
«EiM2 6 fc^ LT«c (2) ^i^t^ yrmim 

29e^^tl^'tllii:h-th. ^(Om. jiJ£MfflI(sIS&2 8 

mmti. :L<7)XoKi:mmmmco:^mii. lms (Leas 

t Mean Square) TJUrlU XAtLXlKK^^tlX^'^^ 

(7)xim^j:mmiimti . 

[00 14] §-C. UStcMO. 3iJ5^3 5^if' 1 6<7) 
til:^T'$)l.^-fl:m^6{i. h':?t'fI^7{;A:»J$^i 
h . f:? tm-t^ 7 {4 . t':? h'r;U3- 'J XMzX'O Mt. 

mii!,tX^±T-^8bLXiii:hi-l. 

[0015] -u. m^tm6iiimimm\iim%9i,z 

i-t}^>'imiz^m^ti. iv-ry ^)V9 1 2icfcv>T^ 

jt$<iT%jiii*i*sijfflifi^i ?>ifi%hiih. %mw^ 
mmm 1 3 (4. ^^a^^siisi8& ( v c o > 1 4 
\zx-n ^iih. ^^mikmmm^ 1 4 (4fg^)iijsi!c©j 

-tl 5S:tii:^t. AD^^l 7iO^*-fl:<7)7t«6i0^n 
•y:?fcLT!liji$iiS. ^^IT. A 17.31105 

A^yA^iii.mmm^'mm. DA^mm 
1 . ^i—r 7 ^}V'9\2. -mmmmm^ 1 4*><?, 

=5rl.^*S«S{4PLL|HlSS^1i^U-C43 0, i^n-y^m^ 

1 5 {4S:fe $ tlfCT- ^ \,ZWmm Lf^ 7 D .y 7 t =5: 

[0016] m±tca5^fcll80;^J^t14. [17t0fi?iJi: 
ib<-C. ^^fc;^^6*>^>{affi|^S:1^|{±i-ri.Ci:i:'h'r? 

ft/ht^l. i a o -y jS'fi^ 1 5 . i 0 Eil 

him^ 3 7 ^ 1 6 c7)^T-tf 0 m^fc ztx.m 
mmmt'^i^ s i ttth, 

[00 17] 

[^BJ*^'«?^UJ:3i:-r-&llli] L*»L^*^^. Il8i: 

^ L.:^^mT-{41J]lTl3iJiBj^SMA=5rfIli*^"if!)l) » 

[0018] md><mm:\t. ^xn y 1 5 ^m. 
thtz>!b<r)PL\.mm>,i. ueLi^^ioc. ad^^#§ 



r 
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17. mm^^y^rie. mmmimm. da 
^m^i5 mm imt^^i> z t x-mitm^ e con* 

6 -^T t ^ ^ I. . 

[ 0 0 1 9 ] C(0 J: a ^J^I^cT)^*^^:^]^ . E 1 0 S- 

[ 0 0 2 0 ] H 1 0 -cti , mitm^ e com^<^ff){iLm 
^itiitL. Mzm-hiimmmmiiimm9X'^iii^tL 

AD^ji^l 7, JiJE-f 3 1 6. fiffl^n^i 

ailslg&9. DA^j^i 1, yi^-y 7 yi^:? 1 2 , sm 

mmm^mmi 4t^i^^j:ijmmzj: mjs.^ti^ p 
[0021] ttz. mi oi^zii. mtm^6m*}^.<7) 

^ 1 6 -y 7-2:$iJffil-r I. fzibcr>WmmB.Xh '0 . 

[ 0 0 2 2 ] i fMMb^^f^rxu. mmmtim 
i:^!. p 1 bm^m^emm'f-imMti^m^Hz^j:ip 

2h\i-m-h. Li^^Lmmzi,t^ mim^bi^zm^'^ 

lOliZTT^ltzXoiZPltP 2i0^tt>-f*H0-m*^'± 

[0 0 2 3] C:cO«.^(C*5V^T, 4-. ^-fWf-tecT)^* 

9 ^ t' 1 6 tii . ^'fwt-^ 6 (Dm'fmmti^-^^ < 

hlo>.z. mmt^- 6 ffM-^^<r>imt)^ P 2 tc iS-sJ < 

[6ltc#^7 7W*>Mffll$ii-&, ttchh. m9[ZmL 

tzmiHA 37>f-f 1 6«0^il£tCt5l^"C, ^^ISIIISS2 3<r> 
mSLXh I. C (-1 ) . flic(l]g-& 2 2 C7)<^mf ^, S C (-2) CO 

SS 2 5 cOf^iJT^) ^ C (1) , «lslg& 2 6 fiOf^ic-C'l> ^ 

^-fb^^ 6 (7)m^^(r)m^i,m io<dp ii3^tiP2<D-n 



[ 0 0 2 4 ] f I. i: . ii:ii3 1 x^Ltzmwm.^^m 
mx'm:,^tii>wmmmm ocommt^^-rtih 
tz^. AD^Msi 7. mm^^'y^^ie.mmM 

^mm.^mm^i4^^^^j:mmmzx ^m^^ti^ 

[0025] f 4. t ^mi. jiJ6-f ay^^ie xum 
yrimu)mm^fi. ^-yr«io®ic{-i). c(-2) 

m^}^(^iiLmm 1 0 ^op 1 p 2o:^i^]{3f6](fcs 

[0026] JilT. PLH2j:l):7P'y;5'fi-^l 5<?)^ 

6<0^ •y7'«£7)*^C04"Wi. «[sIS^2 4£7)flicf 
$>!> C (0) *^^f^|!c|li8§ 2 3 (Oi^iCTife I. C (-1) , m 

2-26c7)5^-y rtli+^^Sr^-fb^-TI. C h ifX% =5r 

[0027] J; -3 \,z. m^<^mw,x\t. ^u-v^ 
mm 5^^-thtit>(r)P\.L)i. ws^^^^-fi 
b<r)m^i)^:s\^\,zm.'^L. mm-i^v^^i 

[ 0 0 2 8 1 -^-c-c-s ^isiiBgcoa Wii, jijs^i:^<7)fi 

^^^'^fiffii^n^i^ai Lt ^ n -y ^'imi^^tt z t 
xiEimiiLmmmimm-^ 1 1 uz. m^nwrnt 
mmmm(^m^i>zx mmmifi^^itLx Ltoz 

[0029] ^tz^wnffim^mt. m-im^zrt 

[0030] 

^^mBrnzm^-thmiff)^ «y r#iss-ffii;e.^^jai5 h 

4fi[ffi^^ai#S^, H?iejiJi5h7>'^^'<—!;r;UM7 

^;W^#^cOlii;ccO^ ■y7m*^'b:^ ■y7°fi'l:^^1^aJt 
l.:?•y7m^«lai#^i:. Buie{2ffii^«iai^soai:>] 
(cfrie^ -y 7l:/D^l±i*K<ottl;>3l:^(:T<i^jDS:-r'2. 
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10 0 3 1] ttz, :^m<nmmmzi im^m^ 

^^%^-fhmt^mti:mttii,<DX'hh. ^K^m^ 
tmmmmm<r>m-^^z^^mim&tmttxL^o 

[00 32] 

X. mmmmixmm-f^. 
[0033] (^sfe<ojg» 1 ) ^^m<^mm<^3m 1 
xm^mmms<^y'0'y:^mmnz7^-r. ^ 
izmsiz^.ttc^mmtm-m^xm-'mmcoyti •/ ^ 

[ 0 0 3 4 ] n 1 (r>mm<mm 1 a. m^^t^mt ix 
iOAD^m (ADC) 17. m!Bhyyy.^<-^fvm 
y ^ov-^^^tLxcmm^^y^^i 6. mmm. 
\^^WL):.Lx<r)Wmm^^mm . ^•y7m^ai# 

tTCOiiffii'7 h lM)S&4 2 . ;l^-7'7 A JV-^^mt LX 

(Diu-yy A 1 2 . ^«R^gt Lxm^m&Wi.^ 

mm^ ( vc o ) 14 ^-is-tftt^t'*)!. . 
[0035] nco^mmmmtmsiiz^tfc^^mt 

mm 2mfci>zmh^x^^i}^,xhi> 

[ 0 0 3 6 ] HI 1 i,zii\^x. m%Bimm'(>n±^ti 

fz^m^m. AD3a^i7t:fcv>-cii4T~^tc 
iBi^Lfc^D-y^fi-ti 5(7)^^ ^yyxm^itnxt/ 



#i±h^i.ct5^^b-r'&. $^>tc3i^5^3 7^-ri6 
mtxmmmzm^^itm^s 3 ^mt u . ^^kfi^e 2: 

{cj; ^mxm^im\ mmmmziimtix^^fzfu 

x:?;Mff8^:^aiL-CSiT-:?8i: D-cai^-ri>. 

[ 0 0 3 7 ] >y7mi^ffilHl!S4.0 tl-^V^TUi 

[0038]^ •y7mv^aiiiis§4 o{c(4, m9i,zmm 

ft-^« 3 ^ . ^'C'-co^ 7 7°fii!a:-cs> I. C (0) ^:^t^ >y 
7i^i;cfi-t 2 9 c 5r 1^ V 4 OCT) 5^ -y rimmt^X':h 

-r^i?-^. ;S'77mc(-2)^^-r;S'-y7'fM 
fi-^2 9 a , C (-l)imf' •yrimm-^2 9 b / C 
(1) ^a^^ >y 7mfi-t2 9 d . C (2) Sr^f^ -y Tf* 
iCfi-^ 2 9 e *^All $ ni. , ZCO^ y 7mi^aj0JS4 
Oc7)ffi^Sr02fc^t. 

[0 039] ll2(;:fcl^T-, ^' -y r«fl# 2 9 a . 2 

9b. 2 9d*>J;t''"2 9e{i. -?-ii'e'iil^*tffilIlS84 6 

a. 4 6b, 4 6 d*> J:t>'4 6 e l,zA:h^ilXm^mt^ 

814 7 aClsv^-c ( - 2 ) fdSiiTJDm0S&4 8iCA:?] 

hl>Zti^^X (-1) j€*jffi!sll?&4 6 e coai^lfi 

«IIIff#4 7et-i>V^T 2fS§iX, 'eil^'ilJP^[slS§4 

8tA:'3$ii.&. i^fftlllSl4 6d(7)ai:J3i,jDm 

ii]S#4 8t,zx:n^tii . mmm^A 8T(44ocoA:^fi 

(i-t49{i. 2!C(2)! + !ca)!-lc(-i)l-2 

[ 0 0 4 0 1 ff^tzisbm^A 9 «4 , ^ -y 7°fmc (1) ^ 

c {2)coi^Wi*^'c (-i)^c (-2)co*gjhrfi<t 0 i. AS < 
=5:1. fciE<7){ii: ^ •? . w^y yy^<r>Mtit\<z\m ux 

AS'SrfSt^l.. ^-y7«C(-l)^C (-2)^016 

nmifc {\)^c {2)<r>mi\§.x o t as < ^^1-^4 

9{4ft^Ofifc=5:D , ^cr,;Kyyxa)mil1it,zmLX^ 

[004 1] m^4 9 im%m^ 5 0 i,zxiz-^ii^ . 

S, ft-^4 9cDffi*^-RJ:0i'h$v^i: S(3{4^?-^ r- 
1 J S-:? >y 7m»m-t4 1 i: LTttJ:b fi#4 9C0ii 
A>R J: 0 i AS t'^fc S tctil?-^ r + 1 j ^rJ' 7 7m^fi 
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^' 'xT-fMC (0)(7)fiB*^'oC (-2) . C (-l)(7):^ifi]tZRjf 

coS'DA^'t't^ t ^ I, ^ v 7°-f^icC (0) ofifiA^ c (2) . 

c(l)t7)^rlSImfeti^il±f^^Tv^l.Ji^fc{4^^■t r+ 

[0 04 3] z<7)m>'yhmm4 2com^m3^z^ 
5 1 •y7°a'Wt-^4 1 oum^ti^ ^ >y 7m- 

fi-^4 1 r - 1 J c7)Ji^t{4+ A ( A{4]EcOM'> 

0 ^mm I. ^-y y^'m^4 1 ^ + 1 j 

[0044] iau;:^o> >'ymmmmm43iiD 
A^^si nzi5\.^xT-f-aym^izmm^ti. )v~r 

7 ijv^ 1 2(;:i3V^-CT^t$)h.-c^iiJi^fJiaifi-i-l 
3*i^|i^>i^l.« ^»*m$iJtSPfi# 1 3J4. ^^Jl« 
^iilHlgS 1 4 ^x-h^ith . "sj^jScii^iglllSS 1 4 ti 

•Ci70'yi?fi-tl 5S:ai:^3L> ADismSl K^W^t 

(7);^i6<7)i?D-y^t LT:)§M$iX^, -lit'. AD^^ 

ffli^7h[IIff§4 2, DA^Sgl 1, ;^-7*■7-^;^:^' 1 

2 . ■5r^li«^li[BI«8 1 4 =5: S ffiafSSti P L L 0 

9\.zm^m^ L/i ^ n -y ^ i: ^1, . 
[004 5] $T^<I-C\ USt^^UctJ^^JTIS, 
P >x 1 5 f-^^fe-ri)/ti6iOP L L , if iJ;-^ =? 7 

^-f 1 6c7)^ -yy°\%Wim.7i.(T}^>t-ifis.%<^m\^x t 

^ ^ 3 S;';^iSII*^'S) o . ^%W)jm.X\i , -y 7-a 
'i:vg?tBlII8&4 0*3itX{affii^7 hllI884 2<^iif^t:J: "9 

[004 6] 114 (a)*3J:t^"(b){i, ^-ftft"^ 6 CO^* 

4 3*%-r{affii^iii7)ffl^ii:ii5 5a. 55b. 55c 



fcLT^LTV^I.. <I::T\ a:^5 5a{4:?«y7«'C>fi 

^4 1 r - 1 J oj^T'^) 0 . mcmb<r)'m- 

mimti^P 1 - ACO i; # t^/7 h{i[fflM^fi#4 3 *i 
^t'Stl). t/.:. (till 5 5 b{4^ «y7m(i-^4 1 

-f- r 0 J (Dm-^X'h 0 . ^itfl#6 c7)M*^^rc7)effl*i-p 

l<0t#{ci^7hfiffl^fi-^4 3*^^i:=5r«.. ^(i> 
iz. iS||5 5 c{4^ 7rfi/Wi-^4 1 A^^?^ r + 1 J CO 

[0 04 7] UzH^-^X. AD^g^l 7, jlfj'fn^ 

^ if 1 6 , mwmi.\mm . w^y v mm 2 , 

D A^Mff 1 1 . )V-ry 4)1-912. ^^WimM 

mm4t^i>ti:mMmzx ^m^^KhP li.xw^ 
%^{z\mim^e<^m&t)^p 1 -Afc^i,^Tfc>). 

^ •y7*C>fi-^4 1 r 0 J (r)^^\,z\imiUm6 
(T^mifiP 1 t355rS^-Ci5 D , ^ ■/7«'Dfi^4 1 
-f- r + 1 J o^i-^fcji^tfi-teofifflA^P 1 + A(c:^ 

[ 0 0 4 8 ] S fc, 04 C{4, ^'fWi-t6«8i*;S<?)fil[ 

ffi{::WLt. ^'(tfi-i-6£7)**«)l,K^fi-tlii|i*^^>« 
■fit«0g^^^iMc0^jt:<?)«^Srfli^3 2 t U-C^t 

P2tLx^^Lrz, :i<Dum^i^wmt. mm^^y-^ 

if 1 6 co:g-^ 'y r^$ijffll-ri.?t*60fF«g8i[t'^ 0 , 51 

i5-< 3 if 1 6 yri±z<D^m'f-i^^ifiMfh 

t^j:^xomm^ti^. :izx\ im^^n-Txn p i 

bP2Ui-mtl. tt^tWMbtzXo^z. mmzii 

p 1 1 p 2 <Drmzmi)'<D-rtiti^^th> ^r*5 , 04 ( a) 
{iP2<p icr)mx'h^. m4ih)iiP2>pi<^mx 

[0049] ^, m4{a.)l,Z9fktXdl,ZP2<P IX$) 

I. tioh t . mm-i 3 7^ if 1 6 io^' -y r«oS'W4 

-y7wc (o)(Dmi}-i^co-ttim^m^zh 0 

:?.y7^.i:.fi-t4 roj }i^-oX\>^hi>coft 

4. icOtt, j^7h{iffiig||fi^4 3{4a®5 5b-C 

S^-r J: 3 {3^ •} . PL LiOf^ffitz i 0 ^tfi-^ 6 OM* 

[00 50] zzx\ mm^^y^-fiex'ii. mm 

^60g^¥^MII*^''jN$<=Srl.J:pt:. mm^eco 
-f^i5*>, 09ic^L/SjiJC^3 7^if 1 6<7) 

mt;:*3v^T. «IalSS2 3cof^icT-S)i>c(-i). fj^ifc 

ESI 2 2ff)imX'$)t C (-2)Ofi;^^ (fW€«0;»c# $ ) 

ti^:k^<^j:^. imm^ 2 5 (r>m.xh I. c (1) . im 

(1ISS2 6<7)«T'^-2.C(2)C7)S;^J&^/JN$<=5:-S.:frf6]t3 

mtth. ^m^. mmme<r)m^M.<^mkm4 

(a)iOP 1 *>^>P 2c7):^[p]icfp](tT{iA>'3r*^'^>^-fl:-r 
[005 1 ] ■ri.i;, ail5 5bT^^U>:v-7h{2igi^ 



O -y fi^ 1 5 iO^||{jiffi*>'iJP$ til. . 

[0052] -r^fc, mm^^y-d"! exumtim- 
ma^umK. :?-y7m<?5ii{ic(-i). c{-2)<^m.ih- 

C0053]OT, PLL{zj:|,^O7i?fi#15£0^ 

*i|si«^ijf^^i^ Oii-r ^ t i 0 , mm^ ^ if i 

•y7«£0S;z^£04'«4. «1h1S&2 4^0«t' 
^) I. C (0) i)^ mmm^ 2 3 <7)imx'h & c (-d . 

HISS 2 2 (Of^T'S) I. C (-2) t ^tll t T V ^ < , 

[0 0 54] CLdT, ®i5^39-f-f 1 6iO^>yr«|S 

H>i^t^c{4ffli/7MMl?S4 2cOiijf^t:J:0. >'7h 
{affliSllfi-^4 3co:^«ll4(a)fiOi:l|5 5 b*^^,K 

6 C0^*j*ii0i2ffl 5: P 1 tc^ I, J; d $fJ|J|I t T </ P L L 
{4. 4-iS{4#-fkfi-f-6<0fS3|s:*o{41S*^P 1 - AiC^S 

J: 3 ^' n •/ :?fi^ 1 5tf0ttffi?r$iJ1illf I. . 

[00 55] PL LfO^ffltw J; 0^<l:fi-^6^9M*^^«0 

fi^6om*^iofifflj&>'p 1 -A*^^>p 2tifio'<:frini 

^SrO, C(l). C{2}(r)m^ti<±^<^j:l1imzmt-t 

^(7)^w\^Mi,zm *) . ^ -y7m^aiiiiss4 o^fci^-c 
[ 0 0 5 6 ] -r-s i: , 6 (7)m^i^comit PL 

LtfOf^M3j;Dlll^Plfc^0. mm^^y^i'ieco 
^ 'yri^^(^m^<^fp't4i, si>'c(-i), c(-2)o:^r[6] 

[oo57]-ri)i:, t fzwumtim^ e cDm^j^coa. 
mi. p L L<^ifmz iOPi-Afc^o. ^jgi4ji;E-f 

3 7 ^ if 1 6 -Cli^lifi-f - 6 <^m*^«0{iffi*« P 1 - A 

>()^4P 2ti£o'< :^rr&](3)fic?< J; d . 'y7°m(Dmii 

C(-l), C(-2)CO«^?it*>'/h$<:S:'9s C(l). C(2)<^S 

s^mt<^j:hi]mz^it-r%>, 

[0 0 5 8] OT. mm<7)mi^m.'omib^j:i. t^j: 

{4. -y 7-fi'C^fi-t 4 1 c 0 J t ^^-^ r - 1 J 
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[00 59] — ^r. m4{b)<7)Xdl,ZP2>Pl<r>%^ 

t{4. ±l2cOiJiBJ*^<^Siit'2' I. cfc -5 M^e-^ 3 7-< 
if 1 6(?)^ >y7*^i[c7)*<^<5D4"Wi:. ^' 77m^fi#4 
1 m^- r 0 J t r + 1 J ic^|,B«m^ff ^*L. 
-etUiLht' ^ 7 7°f^gc(7)fi;2f^co4"C^*^Yixl. ^ (i^r 

v^, Ltiti^-^x. zff^m-^i/z^^^x h . msiiz^Ltim 

< i^S) LT L ^ 0 c: i: {4=5r< . +^^^^1:^ 

mt^tt)^x-^6. 

[0060] ^rfc. n 7 1 5;*^'C7 >y ^^'•ri.fiffl 
(4. ^Wt-^6<7)^*^£[(3*i«'^TP 1 i:P 1 - A. 
V^{4Pli:PH-AiOiat'lliJ-ri>. U>t, AiO;*c# 
${4r< m'J'^X'hi>tcib. f;? t'fI-^7 CJ^^t-l>r- 
[0061] i;xt<7)X 0 i,z:mmcommTii. mm^ a 
7 ^ -r 1 6 co^ 7 nmcom^co^'LUii^tm^cnmm 

\>\ tfz. mmmmm^ij^i^imm:miiiLx^ 

o y:^m^-i^^'thtiib. mi l>z^Uzm^mi,zitK 

xiEvm:&.mmmti^mmx'^ ^ . ^^iz. n^mzr 
ifim^x'hh, 

[ 0 0 6 2 ] ^fc. *^)^S^Of^SIT'(43i^E^ 3 i^^^r 
5 ^ -yrff^m^t LtziiK ^^mMUMzm^tl^ i><7) 
■C14^<, J:'9^<i0^77m, J>I.V^{4j: O^-'SrV^:? 

77mo b 7y;^^N'-i?-;i'S7 ^ /u^x-m^ Lf 

x'^h. ^i^i,z. :^mmmMxum^i:J-^~i^^fu\y 

I.. 

[0063] {mm(^mm2 )mz. ^%mm^mm 
mm<r>m&cmm2i>z':>\^xmm'rh, m5ii. 
(oms&comm 2i,zxi> imummmcoy^ 7 ^ mx-h 

[S|-at§'?)70 7^'fcJ;l/|nI-moii-^ic{4. mt^n 

^HiLfz. z(r)mmmm2ti\ ^commmmit 
m hii^mii.zri-u^m^<7)mmx'm-f 3 Lfc 
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[00643 05 itz^i^mcmmn. «r^^ hyyx 

A*— <f;WM7 ■< )V^^^t iXcO'^^y ^)U^60, m 

^mf^t L-c<7)AD^Mii 7. mmm^t t-c 
miiim4 0 . h^^t ix<7)mi^y h mm 

4 2 . ;i^7°7 )U^^^t \jX(niV-ry ^ i 

2 . ^is^si: L T (m^mm.^wm ( v c o ) i 

4S:-t-0fll^fl>l.. 

[0065] 05 ic*3>.^X , EMIfiiiiiM^'bS^SiX 
fcH4fi# 1 (i:^^7 ^ yP^J' 6 0 IZA:*! IBII*^'^ 
^3^7 6 0 I, r^^a^J^'^Wi-t 6 4 {z 

[00 66] mh<nmx\t. "1357 6 0 S- 5 •/ 

•timmmmes. 6 9. 70. 7 hz j; oiiiJciis^ 

\iiMzimc (0) ^ . f^SfclsISS 7 5 <iJiiiSIsIS& 7 0 oai 

i,zimc(2)i:^ti^timtxiiiuth, tmmm7 7 

{i. «lHlJS7 2~7 60ill:>]<?)Jg|Q^*«). 7i-V3^ 
Wim^eAbLXmii-th. f|^|s]SS7 2co^ 
itfflC (-2){S. «y7«fi^6 1 at J:^^-^^. hti 
!>, (5l«t:. fM[slS&7 3tcWLTfIi[C(-l)^^.y7- 
f^i[^i^6 1 btioT. {^|gC|BIg&74tC^LTfmc 
(0)$r^-y7mft-f-6 1 cizX-oX. immmi 5I,Z 

n bximc (1) i^^y nmm^ 6 1 d t: j: o-c . 

LTi^^lHlSS 7 6 tcM LTf^iCC (2) ^ ^ -y 7«fi^ 

[00 6 7] s-casfcMO, Ti'amim^e4ii 

^^7'f;U^'6 0*^^>AD^J^gil 7fcA^I$m.. A 

D^j^^i 7-c'«i, m^^-^izmmuzi^u-yi^m^ 

fi^6 iiii:^tl . ^bfi^ 6(5, t'^ twii7 izx 

jummiiiLxn^T-^8tLxti!,:nth, 
[ 0 0 6 8 3 ^ y:: , m^m^ e ammmmm e 3 i,zx 
mmmmm6 3xu. mm^-eco^^mS) 

cfc 0 ^^7 ^ yu^- 6 0<^#^ «y rfi^^jiJS5fi<Jt;:$iJP-r 

l>. ZCOtzib. ^ ^v7'imiE^2 9 a.. 2 9 b. 2 9 
c. 2 9d. 29e^:T-'4i^:f}m^mmX'tii:ht 
^'•y7°f^itfi#2 9a. 29b. 29c. 29di> 



J:t/2 9e«. 5^^^-;K7)DA^}^6 2t:A:'J$iX 
■Cr:^Di/^i^t^J^$i^. 'eii-eii:?-y7«fi^6 
la, 6 1b. 6 1c. 6 1 dt3j;lX6 1 e LTmra: 

<7)Br^^7 /i^^' 6 0 wf a^tii) . J; 0 . «r^7 

^ yP^' 6 0 {i . ISIIi^f*:^S4^ -y t'c03iB#^-fl:^ 

if cfc S !|f li^-fbtzl^ 0 mt<7)-fiiifimfh\z^j:h J: d ft 
■^<^W:iCt:.T3iJ[BWtcS4fi-^12r^'fkL. T^hn 

i^mm^ 6 4 1. , s . -y rmm^ 2 9 

a. 29b. 29c. 29d. 2 9 e«Od *>4''C.»iO^' -y 
7'^g^-C-fc ^ C (0) 2 9 c ^ I^V 4 Oc^^ -y 7* 

^ -y7«'D^aj[IlgS4 0 A:»]$ixi., 
=5:^3. ®J!E$iJ^[s]SS6 3T'(?)®Jl;Si]^(7):6-}£{4. LMS 
(Least Mean Square) T/U:fUXAi: LXflk<^htL 

[0 0 69] miut^bkt. mmmsi'mm9 
^zi^xti^iih. fflffli^i^ai0S&9T(4. mume 
m^)^x'<7)mwMmiiiL. mtmii^io^m 

iJth^ iifflMUfi-^l 0(4. fi[ffli^7 MII«&4 2t;A 

■t4 1 i>A:'3$iiTv^i,. imi^y hmm4 2*»4>ai^J 

$iil>v-7bfiffiia||fi-^4 3{4. DA^J^Sl U:*3 

v^rr-^o^'fi-^t^ia^n. ;u-r7 yi^^- 1 2tct3 

V ^xm^tix^mm'mmmim 1 3 i^^tt ^n^.m 
mmm.mmm^i 3*4. Br^^^igiiis& 1 4 ica 
:/] $^11. , ^mmmmm 1 4 {4i&jsii«sijfflifi 
# 1 3(/)mmizmttzmmx%mLx ^^-j 1 

5^ai:^jL. AD^^^^l 7<7)M*-fti«0/::ibtf0i7n-y:J' 

i:L-C!if3i$tii.. ^^f. AD^mi7. wmm. 

mmm9 . fiffl$^7 MS1J&4 2 . D A^tll 1 . )V 

-ry ^)v^i2. ^^mmmm 1 4 *^a>^i.^§ 

ii8SI4PLL(alS&&ffifigfCfc0s i^x3y9m^l5\i 
[0070] Jls^SliOJgJStci^v^T. •yrS'l:^iBl^^llaI 

S&4 0. mmmm!>mm. fiffl>^7MHigS4 2^i:' 
h^<iRii;T^.&iOfi¥i«i^iJiBj$:twi>*^\ ^^7 

^ 6 0 £0^ >y 7"f^^iOm;^iO>4''W4(e:--f BrgiDlEffl 
F^fcJjXiO. -e(50®fflSriSi.T:J'-y7«<^)S;^c?)4"C^ 

AWT+^i-^^'fli^ SS-r ^ *iT'^ < ^ I. .1 i: (4=5: 

v\ s ^c. ^^^7 >f /Pr? 6 0 tzi: hm.]^m<ri\tm)> 

7 tcs^ LtzmmuaLKxmmmnmt^mm:^ 
$<btc. AD^mm 7. {affii^^mini?&9. a 

ffl>'7 M1IS&4 2 . D A^miff 1 1 . ;i^r7 1 

2 . «r^JS}Si:l%liEl§S 1 4 -cm^iXl. P L LSISiO 

'jmiv-r^i^zy >^;^^^-^i=5rv^^i^c7)/ti6. ;P-7'' 
igiOE>¥$r J: 1 1. - i *^'t'# I. i: 3 #iS!*^'$> 
[ 0 0 7 1 ] ^Jd. ilK||)|feiOJgIIT143S^57 5 
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9 vrmi^h Lt:i)K :^%miiMzm(:>iil hcOT 
[0072] 

{wmm:^ i:x±j7)i:ot.z^wmzi.mi. mmmit 
mitmmmtmmco^-^^zx 'omimm^'^itix t 

^)V9mmM\Lmz^omm,zvrz^^\,z\i.^ p ll 



[03] nm^%mmm^zmhm^i^yvm^cr,m^ 

[06] nm^mmmf.zhi'r^^^yAJV^ffim^i 
[07 1 HI <mmt Lxm^fs^mmmi^s 
[08] m2<7)m.m\t Lxm^^mm.(r)mm^^ 

f/a 7^0 

[09] ifW^ncomtmrnm 1 *5 i 2 ots^*Mtcfc 
kihmB^ 3 7 -f ■tpc?)fiiB!t^*-r 7'o -y 0 

1 2 >f 



14 

1 6 
1 7 
40 
42 
6 0 
63 



[03] 
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